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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coating applicator for a 
sealant which can apply the sealant to a substrate with good 
accuracy without staining the substrate and can apply the sealant 
to the determined position of the substrate even if the position of 
the substrate is not fixed. 

SOLUTION: The coating applicator which is provided with a nozzle 
body 24 for discharging the sealant to be coated to the substrate 6 
above a table 4 placed on with the substrate 6 and applies the 
sealant discharged from the nozzle body to the substrate by 
movement of the table is furnished with an alignment camera 54 
for imaging the substrate placed on the table and a controller 30 
for determining the actual position of the substrate on the table 
and a preset position in accordance with the imaging signal from 
the alignment camera and correcting the driving of the table in the 
coating application of the sealant to the substrate. 
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mm^mi c o g a n i^fg^ieii^ti, gtts 5 *v 

Ni:, As, p. S bco ias/c{i2aw±i:;&#tfG 

a NIS{t^?^i|£^t*i: LTti, ffifiX : G a N,^ As.. 
P. (^c/-fL. X. yimmc-{£nr'litS:<. 0<x + 
y < 1 ^m&t^SLV$>?>) <Dt,©*^jlfjgT'feSo 
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G a N^M^m=F. 

•vK/g, p-A 1 C aNA^5.fi)c5pie/ir^.y KiS. fiijga 
G a N?S{k^1^jitiWi*7b^S^5S14S. n - A I G a N 
*'^^5nM^^-y KJi. t5j;CFn -G a N*^5fiSt5+ 

K®<^±{C« pS^mA«?nTl/^5M5)?« I (DG a 

im^m 3 ] mffBSeS^V >' K-^G a N P $ /c(i 
y y K- re a N A s 2 <0 G a N ^|g^ 

P.fi!c§a4^oa^ K-y ^«Jt*#^T'V^5^*^S 1 <0G 
a Nl^i^^^^, 

C^^« 5 ] mi^^<Dm'¥- K -y hMjg*^ tUBG a 
Xm^^n?, tWT'SSIf 4 CD G a N^^fi)^^?, 

tmm6(DG a mnytm=Fo 

LiMmsl mUvmfcMfj^Nt. As. Pti<i;t;s 
b<7)ffif*>SS(fn«iJ>^< i:t 1 fflT-fe^llsl^^i COG 
a Nl^fgJtH^o 

9 ] Bijfe G a Nmt^^^mWlis : 
GaNim As, P. (fcfcL. x, y {i|p|^{c-tfpT' 
«i«:<^ 0<x+y<l^jSJgf5S[T'fe5) T'^^ti 
5GaNI^{[:^1%iJi2|i4:-Z?^5^jJi]j4. 5^ ^^-.^jg 

<^G a m^^m^o 

im^m 10] iiijiie G a N i^it^i^a^i^i^jc tstt § g 

aO-g|5*<I nT'Bg5^fnTl/^5i|*^9fl!)G a 

[11*^12] fijfEp5/«^*V P t/Au. N i/ 
Au. Ag/Au. Pd/Pt/Au. Pt/Nl/A 

u. */c{iAg/N i/AuA^e)fi)coTl/^-5IM«2C0 
G a NlSlgJt^^o 

[000 1] 

c^g^t^M-rsajTij^s'] *fiwiGaNisfg5tii^tc 

MfcpL<{±. iHj^ST'lg^tU L*>t^^1.*^6 5 
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[0002] 

[tiE*<Dfta5] /^>K:f^-\'«yrx^s;U^-A^^tl.>G a 

tfyvK-:/© I nG a N. A 1 I n G a N;5:if*^ffll> 

10 [0 0 0 3] nmW-9-l 5 3 6 4 2^1^^{C 

^yr^7m^<0±lC. G aNA^e.fi!t5/^y7 7' 
1> />K-yG a N*^e,^^^'7-y K®, n-A I G 
a NA^^^O, >'^>K+>-y:rx;?.;l/4^-«<^tl^Ta5 
i'-^-y K®, K-yj n G a N7b^e.^SS14®;g:|ii 
'^^SL, M(C^<D±fC, p-M G aNH^^m*). 
>'K4^^<y^x^.;^:^^-A^;^t^,^±g|5^7•y K^. *3j; 
If p-G a m^iE>^^^^y^m^mmb. mt^^^y 

':^m<o±i,cpmmm^m^u mBTB^^^y]^m (n 

-A 1 G a N/I) <0±{CnSfflfii?r}BfigL/c:Wfe%)tm 
20 ^AW^^nT^/^'5„ 

[0 0 0 4] ±iaL/cJ;9 4fffe|g^m^{cMLT{i. 

1 oi: LT, mm^mt^ g a mit^^ 

5o ^O^^. \\m7mtLX\.t. Ga. In. Al 

30 <D\m^rci,t2mu±.ifmmtnx\^^o la^l. vsi 

tf±iaLfcI nGaN<D«^«, G a N i: I n N0D27C 
[0 0 0 5] $/c, ft50^(7)ii^fc(l]i;-r-fe5A^ gtt 

fe, 8 5 0-1 0 5 otJc^^^nri/^-So 

10 [0 0 0 6] LA^L^A'c,, j:g2L/-ciSgli?{c*oT 
«i> V^TC^TSS N<?)^ME/)<±{cyiJieL./c:in^7t: 
M<0=tt\tmtLXmmc-&\.\ ^(Dtcib. Gam. 

{t'^mm^^Bis.&<Dmn7mx\ n ^tm^^m^ 
s^-\';nsBiitt, mm^itz^^!k^^Lx\,^^o c<Dii 

G a NISfb^1^^ji{i(t{i, mJfGaAs, Ga 
P <D J; 9 i; I II - V®5ft^%>ijiig{*<r)l^fi: Jf^T 

[0 0 0 7] c(D^orj.cti3^^. m^m^mLfcG 

0 aNl^fk#tl^|i«?«:r'«|fi!tLfci!£^l?<Oiejts|?(0*|^. 
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-m^mtn%mz^timh\.x\.^ri.\,s^ -y^^ caN 

i:G a A sOZjcilB^T'S-SG a NA s^. GaNi:G 
a P CD 2 TrMfaX'h^ G a N P ^ ifTStt® ^<gfig L/c 

^^m=?-\m^w9tt^. mx\f. ks^mttu o% 

@S<DGaNAs*fflt^5i;9^fe%)^L. $/cGaNP 
P^i 5 %sa{c-r Si: |p|i;<9^fe%)t^sc 

i:*^8i^?tlTI/^S (:S:iK:K. Iwata. et al.. Jpn. 

J. Appl. Phys. 35(1996) L 1634) o 
[0 0 0 8] LA^L^A^^. ±t2L/-c2 5tigB^B«. Ga 

m&Umti^ 10 0 0 •Cl-U±T'S5«^}i. A s ^K^P 
i^S.^^ii}l,cM<b^\/^il. A s-^PA^xt;:Jr+S/+;l/ 

[0009] ^LT. cne)«0 2 7cjgB^{i. As^P© 

m^itt^tirMcmtLxt. ^(D^^yh'^^y^j:^ 
Lxm^ctimmmmx$>^o 

[0 0 10] 

[l8W*^)i?aiLJ:9^-rsp^] Slt^A'G 

T. 'imicjt^xmnmn^mmx'$>!s,G aNj^^yt 

5G a NI^^^?(7)|i^«:@Wfc-r5o 
[00 1 1] 

i>t. &i&<D±l,C. G a N*^a^5/Vy7 7M, tStt^^ 
^fiR^S G a N?S{fc^!|«!li|sWf*J: ^/Vy h'^^ >y 

m^lSQ a N, A 1 G a N^ifcOG a NlSft^ 
iJiti^i^*;!)^P,fi)cSi'^•y K®. p-A 1 G a N*^e)^5 
pS^^7-y K/ffl, K-T'tOG a NlSfb^l^j^^i**^ 
e)^S?Stt)i, n-A 1 G a N*>?)figSnS^^^'y K 
m. *5j:t;n-G a N;^)^?.^^^-^^]!*^:^^!!!/^^ 

pmmmti^mis.-^tix\.^^. g a Nj^.^m^Fummi 

ns a;^?^. ^?Ai:i>a) . 
[0 0 12] tfc. *l?B^tc^3t,>T{i> milBgtt®*^ 

#^T'l^-5GaNlS5g)^^^A<Mfii^n5 am m^f 
^ji?>^^mmm^m^h,X'^^?>Gam¥i^m^i}m i 
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«$n5 am ^?ci:i,^5) „ 
[0 0 13] ^Lx. ±ieL/cs^^(i. l,^•rn^.. ^ 

<DrStt®^fi|fi)t-rs G a Nl^^k^it^iii^ti:*^ : 
GaNi-^ As, P. (fcfcL, x, y (ifSIB^tc-lfoT' 
ii^<. 0<x + y< i;&i^S-rsiiJT'a55) T'^^n 

■rso 

[00 14] 

:nm(omm(omm: ^mM(D^ytm^(D i ^ija^s i 

10 fc. SiJ(73fi?IJB^02t. MfcgiJiDfiajC^H 3 (c^n-fn 
Tnto lg?A«, }Sttii5W^KBt--5GaNI^{t^1^!|ii£ 

h 1 5 A-b'^n^-iiy-^t tLxmiii-snrcmmmzfji^x 

Tv^T, tn^^wt)^m^miiLX(D^^mmcrj:;s>m 

[0 0 15] <inibo:>m^k, B. c(4. v^-rnt, jg 
20 tta*Mii-v]^{i:^ti^j9i*T'fe5G a mwi^m^ 

itSVjS^^HA^ N^igsatL, MfC, As. P. Sb 
©g¥*^6^(fn5 1 a$/c{i 2fflt<±-efeSC 
m^tLX\.^^o ^LT, IIlJ^Tt^ilLTtt. Ga 

gPAM n. A 1 *if(Dfl!!<DIIIfi{7C^Tg^^nTt^T 

[0 0 16] ett®^Cffl^^SG a Nl^ffc^^ijiifp^*;©* 
i*«aji:LT{i, GaNP. GaNAs, GaNSb. G 
30 aNAsP, GaNAsSb, GaNPSb, IriGa 
NP, InGaNAsP. InAlGaNAsP. In 
AlGaNPSbAs. AIGaNPAs. AlGaN 
PSb. A 1 GaNAs S b^if«r35Jf5Ci:A<T't 

So 

[0 0 17] mitSti^lBLrcG a NJkit^m^mWX 

m^s.1^tlX{,^^!lt^c^*)^ t-r. ^^(on^m^ii 
Mumx^^t^c ccDm^imm^cmm-^nxi.^^^ 

Nmit'^^mmcm^Bxmii'^'>rj:i^t'^x&^t%^ 

SttS^rG aNPT«-rS^^. ^cDGaNPfiGa 
N^G a P<0ii^{c4oTV>So 
[0 0 18]^LT. GaN(c(4. Hufgtfcct ^fC^B^ 
^RIA^^C^-ri/^A^ «FlJ;l{fG a PcDl^fcJilSa^B^S 

(o)^mxm^Bxmimco^^^\ ^(Dtdt. GaPt 

MtT«^ltSft*l©ffl^;&W-r5if5B^*t#SC tA^Sl 
T'$.So LfcA^oT, feW.^Krf{ct5ttSPtit$&zK!CDfI{ 

io tias-rscttcio, COP. -r^fc^Niunovsj 
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m^ntcQ a N Ptt. G a N#ffi<Dli^fcJ:b'^nfflSB^ 

^mij^'pti^i' 1 1 1 - V mit^m^mw(DiM^^aic *^ e. 

Co 0 1 9] ±feL/-cG a Nmit^^^mi^iOo-^. Jk 

G a Ni-, A s, p. •••(!) 

(fcfft. X. y{±[SIB#{c-{fnT'{±*<. 0<x + y< 

[0 0 2 0] m?i\f. G a N*^B^(D/^y K^-Vyyji 
3.3~3.4eVT'feO. ^'Dlf-i'^J^iJJfiti 3 6 Onm 

5 6 0 n mgjgT'fe 0 , JifefCfg^-r 5, ^- LT G a A 

s m^^B<rn^y F=P-v y :^{±l?i i . sevr-feoT, ^co 

5o 

[00 2 1] (1) S-e/T>L/c¥«<*:{i, G aNi:G a 20 
AsilGa Pi:<037EilST*fe5*^ ^(Ott, x. y 

[0 0 2 2]fi^J^tf, (1) iCT'y = OTfe§G a N 
... P.ti3l/^T, xfil^O. 1 5 {C-rSt. ^-Cljg^/^ 

SOnmgST'^t). f^fefg^fSo ^^Afi, <?IJ^ffi^ 30 

X5^?JIxe:Sr4^->-\.;l/figSj£ (GSMBEffi) fCJ: 
0. mXliVy7'<7m^l<D±iC. G a NA^e>S!c-5>'^ 
•y77g2, eiJ^tfy^K-^G aN®3, mtfp- 
A 1 G aN*^C)fig5pS!^^^.y /;yK--rGa 
NP7b>^fi)t5rgttS5. 0IJx.{^n-A 1 G a N^-'afiS^S 
nSI^'7<yK®6. fiFlJxtf n-G a NA^^^^4^-\'<yy 

/iywMi/SLT, 0 4r'^L/c)Hi?igAo^iii^-r 

[0 0 2 3] il^3iAoCD^-V-v://i7{C0lJ^ 40 

{f:''7XvC VDSr-S i Oz^^fiK^L/'cO-^/'?:?- 

^pS^'^-y 4(Dji>t'$T'X>y^y^^£LTpS 
^77 K®4<r)-a5SS;&gfcb?-li-?.c Ol^T% S 10 

[0 0 2 4] nmnmstpmmm^^mm-t^t. g 
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( 1 ) SOG a N^fb^t«!IiiiiS{*(D®;g:jgaai LT. 
[0 0 2 5] ^<Dm-^. Si)S14^WWfe%)t(7)«|4r- 

5o e^gjgAoti, G SMB EffiT-JBlSfSili: 
{cK^$nSfc<OT'{i*<, MOC VDrST'JB^LTt 
cki/^ ^-o^^. llljK7cM<0«|gi^i:LTti. 9mi 

PH,, A sjii: Lrii^-i/^Jiy^jlTJlz/ytfc 

[0 0 2 6] f/c. S1SM<DGaN3^fb^!B5i|iS|i*{C*3 
ttSIIIJiiTU^i; LTtiG a<0^*{cKg^$n5fe(DT-ti 
Ga<D-g|5AMn. A 1 ^S:^ (7)^(7311 

«{iffiij)cJtT- 0 . 5 ^XTU^Xh^C ttm^ L\.\ $ 
fc. m\<om^\<^^^. ?gttl5(0T(Cp§!/^7-y K 
Sttii<^±tcni^y^7-y FiiA«$n/c:^JT'S5 
t)\ lgtta5cDTtCnS^'5«y Kffl«:. }gttii5©±{C 

[0 0 2 7] ^*3. nS«ffi8 i: LT{±, T i /A 1 / 
Au. A 1/T i/Au. W-S i*, p§a«iSi:LT 
ti. Ni/Al. Pt/Au, Pd/Pt/Au. Pt 
/Nl/Au. Ag/N i/A u^if^fflt^SCirA^T- 
G a Nl(D±t. BXfCiliWLfcG a n^t'^^mWn 

'^Lxm&m'^-m'^■npmm.mmh^(Dm^ vy m 

[0 0 2 8] Ltcti^-DX. CcDfl^Kv h^gig^G a N 
T«tTGaN®*Jgfi)fr'5i:. ^OGaN@(i, ffl 

? K-y hiiig^jgfijc-rs G a Nmt^n^mi^<Dmmc 

GSMBEffitJ;*), •y-^r-f'TSS 1 <D±tc G a N)b> 
e>^5/^y77H 2^^^L. H{C^<7)±{C, p-G 
a NA^^^SpiCM:'?! 3^/g^-r-5 (0 5) c 

[0 0 2 9] ot,^r% pmmi 3co±{c. EervT^urc 

<J:9fC» 0IJ^«fy>K-yG a NPA>^fig5G a NJ^ft 
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*{i 1 O^/ly^^' (ML) i^JLTt^^J:olcmmitl 

■So pSI^ (p-GaN^) 1 3 0±fCitS[L/'cl ML 

S rc 2 M L gjgc7)/P^»(D G a N ^it^^^mW<0 2 Ikfi. 

m^^m 1 4 (±, p mm 1 3 <o±T' i ai^ l t 3 -iKTm 
rimm&^^mtL. ps^i 3(o±fcM5[ft-rsjsfs<i 

<Dm^ K-y SAfCiEJg-rS (07) o 

[0 0 3 0] «:i3. i:(7)a?K>y Hg3ai 5 A«^ffM$ 

nfc*^5*Hi, RHEED i-mmm=?-mm^m ^^(o 10 

9{C. mffy^K-yGaNTM^ K-y hitigl 5 A 
^a^LT. i?>J^{fP*i;b^2~3nmg,S(D/>'K-:''G 
aN»l SB^rfiJc/l-rSo 

[0 0 3 1] C(^<i:9{cLTJgfig$n/c® 1 5ti. m 
tfG a NP/G a N*^e.fiJt5#-a^ttpS©S? K>y 

Tt^-5o iitDSl 5tO±{c. MtgiJcDM^ K-y Mgjii: 
y y F-^G a NA^e^SjS14®;&«SLT^S1l|jgi: 20 
U ^LTg^{cg±g|5t, m«n-GaN*^P.fig5 
nS® 1 Q^mmt^ (09) o 

[0 0 3 2] ^bT> m^ntzmmmznL. m^A(o 
p§y«fi§9^^n^nj^fi)cLT. mzr-TnLtcm^B^ 

i5f i: LT^Iflg-rsa^toa? K-y 1 5 A^\f^mL 

Tl.^§(DT\ StH*V>K-:^G a NW4T-1gfi5t$n 

[0 0 3 3] ^bX. MViOm^h'yhmj^l 5A(Dm 

fiittcffli/^-sG a Nis{b-&i^¥»i*©a3g;&3iatcis^-r 

[00 3 4] ^cO^^, ^5g14Bt*5{J§fi?K-y h 40 
fiitL, cne 3aiS<oa^ K-y h<iii*#ty^^lgJi{c 

mt%o 

[0 0 3 5] COm^C^i. ll3TvT^t/ci;9{C. 
tfp-G a NA^6fi)c-5p5y/i2 3a3±tc, ^n^'tlffifilt 

Sm) <0^mi^2 5A, 2 5B. 2 5C. 2 5 D. 2 50 
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5Ei3'^m\imtLxw^mmmtEti. cti^n^mmm 

KlSn-Ga NA>f)jS5nS®2 6r'lilg$n/-c®<gjg 

m^f^n. pmm2 3<D±icpmmmi}^m^-£nx\.^ 

•So 

[0 0 3 6] COym^Cli. G a Na©±fCVX^^ffl 
l/>TGaNl^fb^%ijiagi*;&JlJRfigS2-^/c^^. vx 

it-^^^^mmc *5tt 5 ^- n 6 osfix ikais < ^ § i: i > 3 

[0 0 3 7] CCDm^CiCid^^Xii. ^§^yi,mt^Z5A 
~2 5 EtiSl/HCffl^^^g^oTl/^So "tOtztb. ^(O 
/^yK^-\"y7'feSi/McS^oTl,^;5o Lfc*^oT. § 

ii)t«siiiiti. ^n^nA^g^-sjfi^gm^T'fiTt-rso c 

5o ^-f. 0>J^(fMOC VDffifcJ;!?, ■9-7r'f'7a*g 
1<D±{C, G a N;ib^e)fiJt§/^y7rS2 2, p-GaN 

p2is 2 3 w^a® LT0 1 ox^^brcmm 
jg^&sft-rso 

[0 0 3 8] Ol/^T\ <?lJ^{f^C VD^tcJrf), ±iBS 
®jiOpSi«2 3C0±{CS i 0^^5r^^L/c(7)-^, CL 
(DS iOzm\tf\^--y^}^aiy=f-y^:^'i^-^X. m 

1 1 T'TiNLfcJ;^^;:. MMtOFfflPa5 2 4 A^WTSv 
X;^2 4^je^-r§o Ol,>T\ Ccr)±{c||o-MOC VD 

mx\ Gzmit^^^mw^^^^i^Si-^-^^. oaN 

?Sfk^1%¥»f*(i. VX^5'£OMPffl52 4 Afy>lbm.m^ 
pS^2 3cO±{c)l|R^S-r5o f-tO$SS. 01 ZXtt^ 
L/ci^tC. FjflPg|5 2 4 A{iG a NI^{l:^!|^iiijS<*T'?TE 

%Jle^ii2 5 A~2 5 E6<;B^?n5o 
[0 0 3 9] Ol>T% VX<:7 2 4^[^SLfc£0^, gtb 
L/cp^e2 30±tCn-G a N^ii^MLT. ±iafg7te 

®«25A~25E ^^^iom Lk^mxnm.m2 6 

m^t^ (01 3) o ^LT, mffK^-fx-y^y 

^'x±mm^m<D-^^^^t^ct(c^*j pmmz 3 

fc, piya<®9i:ngJ«ffi8^^n^n}gfi!tLTE13T' 

[0 0 4 0] ±ieLfc-3l«iiftIg{Ci3l/^T. H 1 1 
T'TTxLfcVX^ 2 4 0^{^^(crjP&P2 4 A(D§flPffi:M 

S^-t^-Slf^. -77.^2 4(DmnSli2 4A(0m (^nti 

mnmmicm'^t^) tG aNP<r)m^B^mM&t<om 
mm 1 4 -TvT^Lfci^^fst^iifc^&So 

[00 4 1] ^{*a^t{i, F;,lP*|7b^ 1 iimX&^^T.^ 
2 4 G a N PcOi^^fiRSiiStt 3 0-5 
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0 m/h r T'SSo $/c. mnfStl^ I 0 0 ji mV$>^ 
VX^- 2 4 *fflt^/i«-^{c{i, G a N P ©J^a^figSjlJt 
1 ~2 /im/h r i::^ili{i:/h^<^c)Tl/^-5o t;<)>t> 

P<Dtl^J±«/jN^t^G a N PA^atj^figa-r-s, 
[0 0 4 2] J: DM{*e*I{ci/^;^{f. F;SPffiifflA< l x 5 
(=5) /im'iUT^OFjflPgPcOii^tt, GaNP©itSa1i 10 
fiKSiiS{±3 0-5 0/1 m/h r i:)i<. Pffifig/jM 5 
%SJS<^»GaNPAWfiK$n5o S/c:Ff3P®a*^2 OX 
50 (= 10000) /t m'@S<DraPa3<D^^{i, G 
aNPOlg^JSXSilSfil 0~2 0 0;im/h r i:)i< 

Pm^*W~8%SJtcoG aNP*^Jgfi!t$n5o 
^■tTF>gpffi^*^2 0 0 X 3 0 0 (=6 00 0 0) /i m 
'l:JL±t:k^ < L/i:F^Pg(5cOii-^ti. G a NP<Dm^B^ 
fiMi 1 ~ 2 /i m/h r i;:*c*@(cii< ^ Pffi(SA^ 
2%SfiiDG a NP*^ffM^n-5o 

[0 0 4 3] Lfct^^T. Z<Dm^C(Oi§-^. VXi7 2 20 

4 t*5it5r>8psa52 4(?Dr^pffi«(D:^t?-^sj^ji^{c 

sn-r5iii:{cj:D. ^^mm asm) tLxmmt 

[0 0 4 4] llfijifiajl 30 

figfiffi (GSMBEffi) T'04TvT^Lfc®^3gAo*S< 

Ti^^^yl/t K^S^> (5 X 1 0"* Torr) , G aMt L 

X^mC a (5 X 1 o" Torr) ^firSJtS 4 0 

TT'P^^5 0 0niii<DGaN/^y77'^2^^Mt/-Co W 

iC^<D±lC, timt LX7y^~7 (5 X 1 o" Tor 

r) , GaUt. LT^JIG a (5 x i o"' Torr) 

i/\ fi5cSSlS8 5 0'CT'l¥*t2/ini<Dy>'K-:/'GaN 40 

[0 0 4 5] OV^T\ ±tEL/-cNi^i:G aigfc, A 1 
(IX 10"' Torr) t^mY-f^yVX^^^mUg 
(5X10"' Torr) ^*DX. ^SfiSS 5 O^CT-G S M 
B E(Dfi)cS*^^f^\ i¥^*l 0/imc^)p-A 1 G aNg4 

^jmLrc<Dt>. a:^mJtmK>^7L. nmtLx7i/=E 

-7(5X1 0"' Torr) , G aUt LT^SG a (5x 
1 0"' Torr) . ^^XS?W.t.LXy it ^ y (5X1 
0"' Terr) ;Srffll/\ ^fiSfi? 8 OtT'/y K-:/G a 
NosT Po.oi *^e)fi)c-5/P*5 Onm<Djg14ii5^/^c^L 50 
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[0 0 4 6]ot/>T% 7y^z:7 
(5X10" Torr) , ^HG a (5 x 1 O"' Torr) , ^ 
HA 1 (1X10"' Torr) , iSi:X}x\mV~f^yYX^ 
5^®S i (5X10^ Torr) fiKSfiJtS 5 0 

XXm^ 1 0 /imCDn-A 1 G a Ng6^fi)t^Lfc„ M 
{C^CO±{c. 7>'^r^7 (5 X 1 o"" Torr) , ^®G a 
(5 X 1 0 " Torr) , ^SA 1 ( 1 X 1 0 " Torr) . ^3 
cfct/^SS i (1X10- Torr) fiJcSSfiS 5 

0°GX'n-G aHis^^^^m^l 0 /i m£0+-v -y 7® 7 

[00 4 7]o^/^T^ +-\"vy®7(r)^ffi(cy^Xvc 

VDjJT'S i 02^^^^Lrc<7)-5, 7;l-hbi/-XhT 
>^^-=.y^'L. C£OS 1 02^^-7 X^^LTiS^X 
•y^:^y^fToT®filigAoO-g|5;g:p-A 1 GaNii 
4(DJ^ffi$T-X>y^y^-^iLT. p-AlGaNS4 

®8^}gfi)ct. Mt p-A 1 G a Nli4©±{CN i /A 

1 LT p mmm 9 ^jg^it lt, s 1 T/I^ L/i 

lg7^^?A^i!iigL/-c:„ 

[004 8] C(7)|g7t^^^(cot, p-nig^F^t«jE 
^EPipL. xl/^ hayl/ = ^.y-byXj£T^-t0^7tfcr— 
^i:ffJS*iS'<fCo 5g)ttr-^«4 2 5m{m\cntE 

i:LT. 7>tX7 (5 X 1 0"' Torr) t^MG z (5 
X 1 0"' Torr) <DJj~^m^\ ^SrSfiS 5 0XXm^5 

om<r>^yY--:fGanm^^Lrziit^m^x^i. 

t\tci3\ ^<oummmrs.^(oxh'^ko 
[0 0 4 9] ^mmz 

U.!M A S 0.U2 Po.W 

[0 0 5 0] afeisee'ja 

'koyi:. o {c Lr0 2 XiTsLtcW^m^ B ^Syf'F L/co s 

•f. msx7r^LrzXo\c^ '^y7-(TmwL \ i£D±tc, 

GSMBE?£T% G aiiirLT^^G a (5X10"' To 
rr) . NilStLTv^/f-;!/!:: K^i/^ (6 X 1 O"" Tor 
r) *fflV\ ^Sjgjg? 0 OXXWHS Om(OG a N/^ 
•y7 7^1 2^fiX^L/cc Ol^T'. N!gilLT7y^x 
7 (6x 1 o" Torr) . Ga^i:LT#JlGa (5X 1 
0"'Torr). pmV-'^y V tLX^MU g (1X10 
■" Torr) *ffll,\ ^gjgSS 5 0X:T')?*2 ft m(^>p- 
G a N/S 1 3Mj5L/co 

[0 0 5 1] Ol/>T% GaMtLX^MGa (5X10 
"' Torr) . umtLXryE-r (6X10"* Torr) . 
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PW^i:LX9-i/^rf\^y=f-)iy*7.y^y (ix i o"* 

Torr) ?rffll/\ fiJtfirSlt 8 5 0°CT'G a N0.99 

mi 4^i&^BfS.m-s-^rc me) o !i(ot^. caN 

H. P.<0J?**<i~2MLi:*-5J:3fCfi!tS^F^^:$tjffli 
[0 0 5 2] ® 1 4(Dfigfi{c$fei^. p-GaN 

LSlST'^S^Iioa^ K-y hPii 1 5 AfC^fkL, ^■ 
ne./)V 07-p5^L/'cJ:-5»c> p-G aNS3<D±{ca 

CO 0 5 3] c:®a^H-> h^gjil 5 AtiRHE EDT- 
S^-rSCt^^T'tfCo OI/^T% GaMilLT^SGa 
^(5 X 1 0"' Torr) . N'l^.tLr7y^-7 (6X10 
^ Torr) fiicSS)$8 5 OtT'i?^*2~3niD<D/ 

yK-7'GaNSl 5B%^LT, ^-cOtt'^cM^ K>y 
h^iil 5 A^fflaSL. 08T'S^Lfc:J:5»c. GaNP 
/G a Nj!)>5fi)t5*-M^ttpS(7)}gttJi 1 S^mmL 

[0 0 5 4] ^-Of^. «?K«y h«jgl 5 AcOJgfiJti:^ 
n^a^l-SyyK-T'GaNScoj^filt^&S^Lv 

«?ttpg|<OStt® 1 5;^M o/i:as$nri/^5^®ii 
jifOJSttSfct/co OV>T\ G ailgi: tr^SG a (5 
X 1 0 ' Torr) . nUtLX7y=f:-7 (6X10^ To 
rr) , nSK-/^yh tLTv-^y (1 X 1 o" Torr) 

^SSaS 5 0°CT'/|E*i 1 /im©n-G a 
1 6*}g/SLfc (09) „ 

:fvLfc®^ig<D-g|5^^SLTp-G a Ng 1 3 «D-g|5 
^«l±i-a:Li6. C<Dp-GaNSl 3*iJ;Cfn-GaN 
ill BK7t\-\^\/7.VilS 1 OzJ&ifWVX^^ffll^ 
T, p ng^Jg^©;rc46{C. P t /A u A^P)^-!. pS^tt 
ffi9. A 1/T i /AuA^5fi!t;5niia^8^^•n€n 
fl^^LT, ^^BtL/co Z.(Om=FB^. 4 V. 2 0mA 
^D^ftT'igilL/cc ^<D,^^, 01 5T^L/c:<fc9(i:. 

[0 0 5 6] -^mms 

:^<D J; 3 1 LT0 3 T'^LfcfiJt^^^ C «rM 0 C V 
T-MtL/io S-f, 01 Or'^L/c<ta{i:> •9-7 5"l'7 
Sffi21iD±tc, G aigi:LTh';;-(5^>'l/;<jf'J'^7A (2 

Ssccm) . WMtLXry^-T (2 0 0 0sccin) ^ffl 
fiRSSjSe 5 OtTP^S OnmiOG a N/^y7r^ 
2 2^^1L, M{c^<?)±»c, G aiii; LTh'J^^;!/ 
A'U'^A (2 5SCCID) . Ni^,i:LT7>'^--7 (2 0 0 
Osccin) , pSiK-/^>'hi:LTlf7.i/^P'^>'^s;x 
^;U-7y^.i/>>A (Ssccra) ^m^\ fiJcSSa 10 5 0 
"CT'l^t^* 2 miO p - G a N>3 2 3 L/Co 

[0 0 5 7] •^^^T^ HftC VDffir-p-G a N®2 3<0 
±fCjl*l OOnmgjtcDS i 0?li*fi)tllLfc:<D-^, C 



(7) i^M 2 0 0 3 - 1 7 7 4 1 

12 

•^A (2 5sccm) . NmtLX7>^-7 (2 0 0 0sc 
cm). PW-t-LX^—iy-vJi-y^ffiy^xy^ydo 

seem) J5)cgig*9 5 0^T«fi!tfi^RoT. 

01 2T^L;rca:^f£:, fiBPgP2 4 A<7)4i*G a N P*^ 
e)fi!t5fg7tRSa2 4 A~2 5 ET'5ft«L/co 
10 [0 0 5 8] «:43, ilcDi: t«Dfi!tfi8tr^{i, fl^^J^O 
ii**^3~l 0 0nini:*5J:9{CWL/co C<D^o^ 
GaNPcDii^fijtfifCiO^ VX^0§Bgpg|52 4 A»C 
{i^cD^lPBi^tc/SliTxiT^fi^tO.G 2~0. 1 5A^5) 
^Sffl^cOGaN., P.(DiiBl/)^JBfi!c$n-5« ^-©^ 

iiSA^G a Nob Pooz •PSSli^tti, •f-ODG a 
NP?B^ (gttS) 2 5 A~2 5 E{±»^fefC?i)tL. 
S/cGaNo.« Po.,., (D^^tcti. ^-OGaNPSi^ 
(jSttii) 2 5 A~2 5 EW^fejc^eTt'T'So 
[0 0 5 9]Ol,>T% G aiii:LThU^f-;l/*f'J<>A 
20 (2 Ssccm) . NigiiLTTV^xT (2 0 0 0scc 
m) . nSK-^^^'hiiLri^^y (5 seem) 
JSRfiJaSl 0 5 OXXm^ l /tmCn-G a Nji2 

O-gP^^SLTp-G a N)12 3(0-^^^^^"^. 
C«Dp-G a N)12 3iJ«ta*n-G a Ng2 6cD±{C7 
^hUiyXhtS i 0zrjiE(D-^7.i/:^m^^X. png^ 
^JB^cDfci6fc, P t/A uA^SfiJcS pSi«<i9. Al 
/T i/Au*^&J5!t5nS^'H®8^^n^njg^LTli^ 

30 [0 0 6 0] ilO^^C^IgftLT. ^f87^^J^2 5A 
[00 6 1] 

7tMiC^oXim-^tl^t)^^X'&?>o $fc. *fi0^(DG 
a N^fg)t?g?«, SltiStOHl^SG a N ^^ffc-^tl^i^ 

[0ffi«fa^^lji^] 

[0 1 ] ^mm^ifem^i'o) i mA^7fit\simmx'& 

[0 2 ] O 1 0IJ B ^^•r»rffi0T'a& 

So 

[0 3 ] *^W(Di^7t3i^<o 1 m c ^^x-r »fE0T'^ 
[04] ^yem=i'k^mmt^rcisb(omm^(Dim^7r: 

50 -TifSSTSS. 
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[0 5] ^^mf'BiDmmxmicjsi'x. ^^fyr^rm 

«£0±{c. GaN/^-v7T^i:p-GaNe?r^L;rc 
[06] 05<OIH|}3g(D±{CG a Nl^fb^!Bj^jiW{*<0^ 
[0 7] a«(Da?H-y Hiifi*^}Kfi!t^n/'c^Sjfi«:?x 

[0 8] a?K<y h^^5^s«:fflaa•rs#-ffl^#ps^(^)g 

14B7!)W$n/cH«jg^,T>-r»rffi0T'S5o 
[0 9 ] ^«®ji©jg14«0±{C n - G a NS^Jgfig t 

[01 0] *^R«©?g^^?ccliaJiIS^c^3^,^T. ^ 

y7-(7mi<0±iCG a N/^v77®i: p-G a N^* 

[01 1] 01 o(Dmm'M(o±icmnmmi)'^^^j:?>mn 
gp^wt § vx i^^^mt^ Lfc<^^^^-r»f®0T^5o 

[0 12] iitRfi!tfiT'^^^^^^JgfigLfc«,^^,T^-r»i 
ffii0T-feSo 

[01 3] 01 zvfrsLrc^^mm^mmLx n-G a 
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* [014] VX^^ffll/^TG a N)i<0±fCigJ3j5gS$n 
5GaNP(r)|gB^fi)tS3ijS, fm.t. vX^<DWP®fl| 
i: (OK^^.T^-r ^'^ 7 T S o 

[01 5] 01 5(i, ^SS«?iJ5c05g^^^C«f6y6*#1± 

1 , 11, 2 1 

2, 12. 2 2 

3 

10 13,23 
4 

5. 15 
1 5 A 

1 5 B 

6. 1 6 
7 
8 
9 

2 5 A. 2 5 B. 
*20 2 6 
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